Background: Influenza is a global disease with frequent outbreaks which vary in extent and severity. Although Influenza Like Illness (ILI) has a low fatality, it can cause a spurt in hospitalizations and sick absenteeism. Understanding the risk factors and using the knowledge to limit complication is the need of the hour to ensure adequate resource allocation and patient outcome. Aim and Objective: The study analysed the proportion of influenza cases requiring additional supportive care and the factors associated with it in the study population. Material and Methods: A retrospective observational study was conducted on 139 patients who were admitted with ILI at a tertiary care centre in Mumbai. Patients records were evaluated in detail for clinical history, socio-demographic details, relevant co-morbidities, physical examination findings and imaging & laboratory investigations. IBM SPSS version 22 was used for statistical analysis. Results: The proportion of Influenza patients requiring additional support (IPRAS) was 18.71%(95% CI 13.1% to 26%) in the study population. The most common additional support was extra oxygen therapy in 53.85% of IPRAS patients. Conclusion: The risk factors with significant association with IPRAS were higher age of the individual, H1N1 influenza, female gender, and presence of 3 or more co-morbidities, presence of fever, cough or breathlessness at presentation, higher respiratory rate and lower SpO 2 at the time of presentation.
IntroductIon
Influenza is an international disease with outbreaks, documented virtually every year with a variated severity and extent. Due to its antigenic shift and drift, all outbreaks are potential pandemics with one documented in almost every decade. The interpandemic outbreaks contribute further, in loss to the community in terms of life, manpower, and resources. The reported mortality rate due to influenza-like illness (ILI) is variable and ranges from "0.3 to 1.3, 0.6 to 8.3, and 4 to 119 respiratory deaths per 100,000 population for children, adults, and older adults (≥65 years), respectively." [1] Although ILI has a low fatality rate, its high attack rate, short incubation period, large susceptible population, no cross-immunity, and largely subclinical presentation lead to a spurt in hospitalization and sick absenteeism.
Following emergence and spread of novel infl uenza A (H1N1) virus in April 2009 into a phase 6 pandemic till its end in 2010, sporadic outbreaks have been occurring in various parts globally, including India. [2, 3] As per the official data from 2011 to March 2018, a total of 95,826 influenza A H1N1 cases and 7036 deaths were reported from all the states across India. [4] Majority of influenza cases are mild and self-limiting; a significant proportion do develop serious complications and can even be fatal. [5] Effective risk stratification of patients with high probability of developing complications is of vital importance to ensure efficient resource utilization without impacting the treatment outcomes. Studies have reported numerous demographic and clinical factors associated with higher risk of developing serious complications. [5] [6] [7] Attempts have been made by various researchers to develop scoring systems to predict the propensity to develop complication in
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influenza patients; however, no conclusive result exists that links various clinical and laboratory criteria as a predictor of complications. [8, 9] Studies reflecting the risk factors are nonspecific and reflect mostly population at risk including infants, young children, elderly, pregnant, and those with chronic illness. [10] Hence, the present study has been undertaken to analyze the clinical profile of influenza cases presenting to a tertiary care teaching hospital in western India. Understanding the risk factors and using the knowledge to limit complication is the need of the hour to ensure adequate resource allocation and patient outcome. The study thus analyzed the proportion of influenza cases requiring additional supportive care and the factors associated with it in a study population.
MaterIals and Methods
The retrospective observational study was conducted by the department of medicine at a tertiary care teaching hospital in Mumbai between August 2017 and December 2017. All patients fitting the case definition were included in the study. A total of 139 patients were analyzed. Sample size was calculated considering the proportion of outcome as 18.71%, the precision of 6.48%, with 95% confidence level. Patient identity was not disclosed during the study and ethical clearance was taken from institutional committee.
Data for all participants were retrieved and evaluated from case sheets and Unique Hospital Identification Data software which included detailed clinical history sociodemographic details, relevant comorbidities followed by a thorough physical examination, and appropriate imaging and laboratory investigations at the time of admission as per hospital protocol. Throat swab for polymerase chain reaction-reverse transcription (PCR-RT) to confirm H1N1 was sent at initial evaluation for all suspected patients. The patients were followed up till the time of discharge.
Admission criteria
The admission criteria were as per the guidelines issued by the Ministry of Health and Family Welfare, Government of India. All cases classified as Category B and C were hospitalized. However, Category A patients were advised quarantine and follow-up on outpatient basis. [11] Case definition A suspected case was defined as one having temperature ≥38.5°C with at least one of the following symptoms: sore throat, cough, rhinorrhea, or nasal congestion. A confirmed case was defined by a positive result of real-time RT-PCR assay. 
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Statistical analysis
Descriptive analysis was carried out by mean and standard deviation for normally distributed quantitative variables, frequency and median and interquartile range (IQR) for non normally distributed quantitative variables and proportion for categorical variables. The mean and standard deviation of normally distributed quantitative variables were compared between people with and without association (IPRAS) by unpaired t-test. Nonnormally distributed quantitative variables were compared by their median and IQR using Mann-Whitney U-test. Categorical variables were compared using cross tabulation. Chi-square test/Fisher's exact test was used to test statistical significance with P < 0.05 considered statistically significant. IBM SPSS version 22 (IBM Corp., New York, USA) was used for statistical analysis.
results
A total of 139 participants with suspected influenza were analyzed.
The mean age of the study population was 33.24 ± 13.62 years.
About 71.22% cases tested positive for H1N1. The mean duration of symptoms at presentation was 2.47 ± 1.52 days. Fever was the most common presenting symptom in 95.68% followed by cough in 71.22% and sore throat in 64.03% of participants. Twenty percentage cases had adventitious sounds on auscultation. Nearly, 16.55% participants had three or more comorbidities [ Table 1 ]. Distribution of comorbidities is given in Figure 1 . Capsule oseltamivir (75/150 mg) was given as per protocol to all Category B and C patients for a period of 5 days. Oral/ parentral antibiotics were used based on clinical, radiological and laboratory assessment. Category A individuals with positive H1N1 were also initiated on oral antibiotics. [12] The study cohort had not been immunized for influenza. Median time of patients presenting to medical center was 3 days. The median time from the onset of treatment to resolution of fever was 4 days. Mean hospital stay for H1N1-positive patients was 4.5 ± 0.5 days. Case fatality rate was 2.87%.
The average blood counts were within the physiological range in study population. The average liver enzyme levels and renal function parameters were also within normal limits [ Table 2 ].
The proportion of IPRAS was 18.71% (95% confidence interval [CI]: 13.1%-26%) in the study population. The most common additional support was extra oxygen therapy in 53.85% of IPRAS patients, followed by noninvasive ventilation in 26.92% and mechanical ventilation in 19.23% of the participants. Fluid resuscitation and inotropic support were required in 19.23% of patients. The proportion of intrahospital mortality was 15.38% [ Table 3 ].
The factors which had shown statistically significant association with IPRAS were higher age of the individual, H1N1 influenza, female gender, presence of three or more comorbidities, presence of fever, cough or breathlessness at presentation, higher respiratory rate, and lower spo 2 at the time of presentation [ Table 4 ]. 
dIscussIon
Summary of key findings
In this study, influenza A (H1N1) contributed to three-fourths of influenza cases. The proportion of IPRAS was 18.71% (95% CI -13.1% to 26%), and 15.38% died during hospital stay. The risk factors with significant association with IPRAS were higher age of the individual, H1N1 influenza, female gender, presence of three or more comorbidities, presence of fever, cough, or breathlessness at presentation, higher respiratory rate, and lower spo 2 at the time of presentation. Solitary laboratory parameter with significant association to IPRAS was low plate count.
Strengths and limitations of the study
The key strength of the study is that it has attempted to analyze the wide range of demographic and clinical factors associated with adverse outcome among Indian patients with ILI, which was not done by previous studies. The key limitations were retrospective nature of the study, and hence, the analysis was limited to only the factors, which were available in the medical records. Another key limitation was the limited sample size of the study because of which the role of potential confounding could not be adjusted for the data analysis. The role of chance occurrence of many differences can also be attributable to smaller sample size.
Interpretation and implications in the context of the totality of evidence
There is quite variability in the terminology used and the operational definitions of intrahospital adverse outcomes. A study has defined severe in-hospital complications as occurrence mortality, mechanical ventilation, septic shock, acute respiratory distress syndrome, and requirement for resuscitation maneuvers and reported 9.9% developing symptomatic intracerebral hemorrhage and 1.3% developing in-hospital mortality. [10] Another study has vaguely defined severe disease as the occurrence of any untoward complication and reported it in 15% of the patients. One study considered mechanical ventilation, inotropic use, and PaO 2 /FiO 2 ratio ≤250 as severe disease and reported it in 32.43% of the participants. [12] Due to the lack of standardized definition on severe intrahospital complications, it is difficult to compare the proportion of the severe disease across the studies and draw conclusions about its exact incidence.
Attempts have been made in the past by many authors to identify high-risk clinical and laboratory parameters to predict the adverse outcomes among ILI either with the help of existing mortality predictions scores such as sequential organ failure assessment score, CURB 65 (Confusion, Blood Urea Nitrogen, Respiratory Rate, Systolic BP, Age>65 ) criterion For PICS read PSI (Pneumonia Severity Index) or with the help of new structured scoring systems and tested them for their predictive validity specific to influenza. [9, 13] The current study even though could not propose a structured predictive scoring system has identified age of the individual, H1N1 influenza, female gender, presence of three or more comorbidities, presence of fever, cough or breathlessness at presentation, higher respiratory rate, and lower SpO 2 at the time of presentation as risk factors for poor outcomes. A study conducted on influenza cases has reported that altered mental status, hypoxia (PaO 2 /FiO 2 ≤250), bilateral lung infiltration, and old age (≥65 years) were independent risk factors for severe cases (all P < 0.001).
[13] Another study has reported higher age of the individual, longer duration of illness before ICU admission, higher acute physiology and chronic health evaluation II score, septic shock, and elevated serum creatinine to be strong predictors of mortality. [14] Higher age, levels of lactate dehydrogenase, and white cell count on admission were reported to be strong predictors of mortality in another study, and the authors have proposed a prediction model based on these variables. [15] Serum CRP level at admission was reported to the only predictor of adverse outcomes by another prospective study. [16] Another study reported younger age of the individual, comorbid chronic illness, morbid obesity, and associated bacterial infection as independent risk factors for severe disease. Another study conducted on influenza A (H1N1) patients has reported older age, immunodeficiency, or longer duration of time between onset of disease and admission as independent predictors of adverse outcomes and disease progression. [17] As can be seen from the discussion, there is a quite amount of heterogeneity across the studies, and the results often are conflicting. This can be attributed to differences in the definitions used, quality of health-care services, and key differences among characteristics of study population.
Controversies raised by the study
No controversies have been raised by the study.
Future directions for research
There is a strong need to develop a standardized definition for intrahospital adverse events in influenza patients and also to develop composite scoring system to predict them, based on the published literature. This score needs to be validated across different settings to generate quality evidence to recommend further use in clinical practice.
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